Cloning and functional characterization of the Rhizopus oryzae high affinity iron permease (rFTR1) gene.
Rhizopus oryzae is the most common etiologic agent of mucormycosis. Clinical and animal model data clearly demonstrate that the presence of elevated available serum iron predisposes the host to develop mucormycosis. Therefore, the high affinity iron permease (rFTR1) which encodes a protein required to scavenge iron from the environment, is highly likely to be a critical determinant of virulence for R. oryzae. We have cloned rFTR1 by using a PCR approach relying on degenerate primers designed from the conserved regions of Saccharomyces cerevisiae high affinity iron permease. Sequence analysis of a 2.0 kb EcoRI genomic clone revealed a single open reading frame of 1107 bp that lacked introns. The putative rFtr1p had significant homology to known fungal high affinity iron permeases from Candida albicans (46% identity) and S. cerevisiae (44% identity). In R. oryzae, rFTR1 was expressed in iron-depleted and not in iron-rich media. Finally, rFTR1 restored the ability of an ftr1 null mutant of S. cerevisiae to grow on iron-limited medium and to take up radiolabeled iron, whereas S. cerevisiae transformed with the empty vector did not. These data demonstrate that we have cloned the gene encoding a R. oryzae high affinity iron permease and the putative rFtr1p is involved in assimilation of iron from iron-depleted environments.